Determination of Serum. and Urinary Phenylalanine by Gas Chromatography Z. K. Shihabi and G. K. Summer
Phenylalanine in serum and urine was determined by gas chromatography after it was converted, by action of nitrous acid, to the corresponding hydroxy acid, phenyllactic acid. After extraction with ether, the phenyllactic acid was derivatized with bis(trimethylsilyl) trifluoroacetamide under mild conditions, and the product was injected directly into the gas chromatograph. The precision of the method was verifiedby recovery studies and by comparison with the results of quantitative analysis of phenylalanine on an amino acid analyzer. Urine specimens from normal infants and children and from patients with phenylketonuria were analyzed by this method to
show that the procedure is applicable to diagnosis of the disorder. 2. NaNO2, 100 zl, was added as in step 2 and then steps 3 and 4 (section A above) were repeated as in the case of standards.
C. Urine. 1. Urine, 0.3 ml, 1 ml of water, 50 jl of concd. HC1, and 20 zl of the p-chloro-phenylalanine reagent were added to a test tube.
2. Ether, 1 ml, was added to the tube, which was shaken well. 3. NaNO2, 100 l, was added to the aqueous phase as in step 2, and steps 3 and 4 were repeated as in the case of the standards.
PhenyllaCtic Acid (in Urine)
The first and second ether washings of the urine for phenylalanine (step 2; section C of "Procedure"), instead of being discarded, were collected in a vial, the ether was evaporated, and the residue treated with 20 tl of BSTFA as in the case of phenylalanine
(2).
All non-phenyllactic acid peaks emerge within 2 mm after the p-chloro-phenylalanine peak. Therefore, an analysis can be performed every 5 to 6 mm.
Results and Discussion
Conversion of amino acids to the corresponding hydroxy acids through the action of nitrous acid was investigated as early as 1911 by Van Slyke, the nitrogen evolved from the reaction being measured as an analysis for amino acids (3, 4) .
The chromatograms of phenylalanine and pchloro-phenylalanine after conversion to the corresponding hydroxy acids are illustrated in Figure l .A. The peak resulting from phenylalanine corresponds to the peak for authentic phenyllactic acid ( Figure  1B ), as already confirmed by mass spectrometry (2). Two small peaks appeared before those for phenylalanine and phenyllactic acid. We could not ascertain whether these peaks represented some impurities in the reagents or if they were the result of side reactions; however, they did not affect the quantitative estimation of phenylalanine. Figure   1D ).
In all phenylketonuric patients, urinary phenylalanine was greater than for normal children whether calculated on the basis of concentration or expressed as milligrams per gram of creatinine.
A phenylalanine chromatogram for a phenylketonuric patient is illustrated in Figure  1C . There was no correlation between the excretion of phenylalanine and phenyllac-
